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1

FLUSH VALVE WITH SELECTED VOLUME '
" CONTROL

Thls apphcatlon is a continuation- m-—part of my appll---

cation Ser. No. 605,646 filed Aug. 18 1975 now U. S. :.

- Pat. No. 3,940,805.

- My invention relates to autematlc va]ves fer dehver—-
ing selected quantities of liquid for the flushing of toi-

lets and the like and particularly to an lmpreved actuat-

ing arrangement for such valve. -

My above copending applneatlon dlscleses and claims
a valve control employing a valve plate or disc which is
rotated through a different angle for each flush volume.
The rotation of the plate is effected by a water motor
driven by the flow of water. when the valve is opened
when the water flows, the plate is tumed until it shuts

off the flow. In the embodiment of my ‘invention dis-

closed in that apphcatlen the valve has an actuating
handle which is moved in one dlrectmn for a low vol-
ume flush and in another dlrectlon for a full volume
flush; the valve plate is moved in the same du‘ectlon for
both operations of the handle.

It is an object of my invention to provlde a ﬂush valve
of the dual volume type lncludlng an improved arrange-

ment for effecting the operation of the valve.
It is another object of my invention to prewde an
improved flush valve of the dual volume type and
wherein the valve actuator is moved in the same direc-
tion for selecting elther the hlgh or the low ﬂush vol-
ume.

It is another object of my 1nvent10n to provide a flow

control valve of the type having a control plate actu-
ated by a water motor, including an 1mpr0ved actuating

arrangement for eontrellm g the initiation of the opera-
tion of the valve plate to select the volume ef water
delivered by the valve.

Briefly, in carrying out the objects of my invention in
one embodiment thereof, I provide a two volume flush
valve 1ncludmg rotatable disc having ‘at least one
opening and which can be brought into position by an
actuating handle to partially uncover the opening and
start the water flowing. A water motor driven by the
flow of water drives the disc until it closes the opening
and shuts off the water. The actuator handle normally
moves to a position which opens the valve relatively
wide, so that water flows for a limited time to effect a
low volume flush. A second control element may be
actuated before the handle is operated, whereupon
operation of the handle effects the full volume flush.
When the second element is actuated, the handle opens
the valve less, so that the water flows a longer time to
‘close the valve, thus providing the full flush. The han-
dle is moved in the same direction regardless of the
quantity of flush water to be delivered. T

‘The features of novelty which characterize my inven-
- tion are pointed out with particularity.in the claims

‘annexed to and forming a part of this: spec:ﬁeatlon My
Imventlen itself, however, both as .to its organization
and its manner of operation, together with further ob-
jects and advantages thereof, will best be understood

- upon reference to the following description taken in

‘connection with the accompanying drawings in which:
FiG. 1 1s a side elevation view of a flush valve em-

- bodying my invention;

FIG. 2 i1s a rear: elevatlen view of the valve

~ away;
~ HIG. 4 is an enlarged seetlenal elevatlen vlew taken
: 'along the line 4m--4 ef FIG. 2;

~ FIG. 3 is a top plan view ef the. valve partly broken
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FIG. 5 is an enlarged sectional elevation view taken
aleng the lme 5——-5 ef FIG 3 and partly broken away;
and- C
- FIG: 6 1is. an 1semetr1c view: euf a pOI’thH of the valve

Referrmg now:to the drawings, the dual flush valve
shown in FIGS. 1, 2.and 3 comprises a housing 10 and
a ‘valve casing or. capsule 11 securely mounted on a
water supply pipe 12, the outlet from the valve being
indicated ‘at 12'; the outlet is connected through a
coupling 13 to the input connection 14 of a plumbing
fixture (not shown). which may be a toilet bowl. The
valve is provided with an actuator handle 16 which is
moved downwardly for both the high and low volume
flushing operations, an auxiliary control 15 being oper-
ated with the handle for the high volume operation.
The control 15 has a small handle or knob 15’ at its
outer end, which is adjacent the base of the handle 16,
and this requires a conscious effort of the operator to
effect a full volume flush. The capsule 11 includes a
dished portion:17 having an outwardly extending flange
18 and a flat base or closure plate 20. The housing 10
1s provided with an outwardly extending flange 21, and
the flanges 18 and 21 with the outer periphery of the
plate 20 therebetween are securely clamped together
by bolts or machine screws 23, A sealing gasket 22 is
provided between the flange 18 and the plate 20.

The actuating mechanism of the valve arranged

‘within the housing 10 is illustrated somewhat diagram-
‘matically in FIGS. 4 and 5. The valve member which

controls the passage of water from the inlet 12 to the
outlet 12’ is a disc or plate 24 which has a peripheral
flange 25 extending rearwardly toward the plate 20.
The valve disc 24, as shown in FIG. §, has a plurality of
openings 26 each of the same size and formed with
straight radial edges extending between radially spaced
arcuate edges. The number of openings 26 will vary
according to the design and six openings have been
shown merely by way of example. The openings 26 are
spaced at equal angular intervals and the solid portions
of the disc between the openings are of sufficient length
to extend across and completely close the outlet 12°. In
FIG. 5, an opening 26 is shown in position to uncover
about one half of the area of the outlet. The valve disc
24 is rotatably mounted on a shaft 27, which is freely
rotatable within a sealed bearing 28, securely mounted
on the opposite side of the plate 20. A sealing ring 30
is mounted on the inner surface of the dished portion
17 of the casing 11 about the outlet.12’. The seal fric-
tionally engages the face of the valve disc 24 when any
one of the solid portions of the disc is in position to
extend across and. c¢lose the outlet 12’, the pressure
difference pressing the disc toward the seal. The disc
24 is connected as described below to be rotated by
operation of the handle 16, so that by operation of the

‘handle one of the openings 26 is moved into position

with its leading radial edge beyond the near edge of the
opening to uncover a portion of the opening and pro-
vide communication with outlet 12’, so that water flows

from the inlet 12 to the outlet 12’ The water flows

through the cylindrical casing of a water motor 31
diagrammatically illustrated as having a wheel provided
with a multiplicity of blades 31’ shown in FIG. 5. The

water motor wheel is mounted to rotate its shaft, indi-

- cated at 32, which drives a bevel gear 33. The gear 33

65

meshes with and drives a bevel gear 34 m a clockwise
direction, as viewed in FIG. 5; the gear 34 is mounted
on:a shaft 35 which extends threugh a water seal bear-

o mg 36 and meshes with ‘and drives a gear 37 which
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meshes with a ring gear 38 provided on the inner side of

flange 25 of the disc 24. This drives the ring gear 38

clockwise, as viewed in FIG. 5. The shaft 32 turns in a
bearing 32" ngidly supported on a post 32", which is
firmly secured to the plate 20. The wheel of the water

motor 31 continues to turn while water is supplied

through the conduit 12 until the disc 24 moves suffi-

5

4
the sprocket. The two parts are pressed together by a
spring 39, which allows the parts to be released upon
reverse movement. The spring 55 is connected to the
chain at one end and to a post 56 at its other end; the
post 56 is attached to and extends outwardly from the

~ plate 20. When the water flows, the motor drives the -

ciently far that its trailing radial edge reaches the far

edge of the opening to close the outlet 12’, whereupon

the disc stops. A fly wheel 40 1s mounted on the shaft
32 and assures a continuation of the movement of the

10

disc 24 when the flow of water is diminished as the

trailing edge approaches the far side of the outlet port

12’ until the outlet port i1s closed. When the disc stops
“the outlet 12’ is closed and the pressure of the water
within. the capsule 11 seals the valve plate 24 against

15

the sealing ring 30. It will be understood that the cap-
sule 11 i1s filled with water under pressure at all times

because the water supply is in open communication
with the interior of the capsule through the outlet of the

motor indicated at 31’' in FIG. 4. The features of con--

struction thus far described are the same as those of my
above-identified copending application. -

20

As shown in FIGS. § and 6, the actuator handle 16 is -

mounted on a block or post 41 and is pivoted on a bolt

235

42 threaded into the block. The block 41 is welded or
otherwise rigidly secured to the base plate 20 of the
valve capsule 11. The handle is rigidly secured to a bar

43, which comprises a straight portion extending in-
wardly from the handle and then bent downwardly, as
shown in FIG. 5. The bar 43 is biased to its normal

30

- position by a flat spring 44, which is rigidly attached to

the block 41 at its outer end and slidably engages a
bifurcated pin 45 on the bar 43. The spring preferably
holds the bar 43 normally against an adjustable stop 46
mounted in a post 47 extending from the plate 20.
Thus, the handle may be moved downwardly but may
not be raised because of the stop 46.

The ‘handle 16, upon being depressed, moves the
sloping portion of the bar 43 upwardly until it engages
a spherical surfaced stop 48. This effects a rotation of

35

disc 24 and the ratchet clutch allows the movement of
the disc without driving the sprocket.

The normal movement of the bar until it engages the
stop 48 provides the small or partial flush opertion.
When a full flush is required, the outer end 15’ of the
auxiliary control lever 15 is pressed toward the handle
16 before the handle is operated and, upon operation
of the handle, the bar 43 strikes a stop 60, which limits
the sprocket chain to a shorter length of movement and
produces a lesser opening of the valve. The motor,
therefore, must operate a longer time to close the valve
and the full quantity flush is produced. The full flush -
operation thus requires the operator be conscious of
operation of the lever 18 by first pressing the outer end
15’ toward the handle 16, and in the usual course of
operation a larger number of operations will be accom-
plished by use of the handle alone thus effecting a
saving of water.

The construction and arrangement of the auxlllary
lever 15 is shown in FIGS. 5§ and 6. The lever is pivot-
ally mounted on a vertical axis on the top side of the
block 41 by a bolt 61 and has an arcuate end or foot 62
which is slidable in a bifurcated post 63. The foot 62
slides between the top and bottom portions of the post,
and this structure, together with the pivoted mounting
of the lever 15 on the block 41, provides a rigid support
for the stops 48 and 62, both of which are mounted on
threaded shafts on the foot. The lever 15 thus may
swing in a horizontal plane from its outer position, as
shown, to an inner position against the inner end of the

slot in the block 63. The lever 15 is biased to hold its

~ outer end 15’ away from the handle 16 by a spring 64,

40

the ring gear, and thus the disc 24, and opens the valve

a substantial distance to allow the water to flow and
drive the motor 31 until it closes the valve and stops the
flow of water. The movement of the handle 16 1s trans-
mitted to the disc through a sprocket chain 50, -a
sprocket wheel or gear 51, a rachet-type clutch 52, and
a gear 53 to the ring gear 38. The sprocket is rotatably
mounted in a plate 49 supported from the plate 20 on
posts, one of which is shown at 49’, the plate being
secured by machine screws 49’'. Thus, when the handle
is depressed, the bar 43 43 rises and pulls the sprocket

45

50

chain to turn the sprocket clockwise thereby rotating
the ring gear in the clockwise direction as viewed In

FIG. 5. The sprocket chain is pivotally attached to a

projecting pin 50’ near the end of the bar 43 at one of
several holes 54, it being shown at the middle hole. A

plurality of holes are provided for adjusting the amount |
of movement of the chain by selecting the hole 34 at

which the pin 50’ is attached by a threaded connection.
When the handle is released, it is returned to its normal

55

60

position by the spring 44 and a helical spring 55, which
draws the chain 50 back to its starting position, the -
ratchet 52 allowing this movement without movement

of the gear 38 and disc 24. The clutch comprises two

65

separate parts 57 and 58 connected to rotate with
~ sprocket 51 and to drive gear 53, respectively. The
ratchet 52 is keyed to but slidable along the shaft 51" of

which is mounted between the lever and the plate 20,
When the outer end of the lever 15 is held toward the
handle 16 during operation of the handle, the stop 60 is

‘directly above the bar 43 and this operation results in

the full flush. The positions of the stops 48 and 60 may

be adjusted to the desired quantities of flow for each of

the high and low flush positions. |
Access to the interior of the housing 10 1s attained by

removing the screws 23 and drawing the cover away

from the capsule 11 back along the straight inlet pipe,
a suitable slot (not shown) to accommodate movement
past the handle 16 and lever 1S being provided 1n the
housing. After removal of the housing, the control
within the housing may be adjusted or otherwise ser-
viced. For close quarter installations, the housing may
be made in two parts bolted together along the center
horizontal plane of the pipe 12 to afford ready release
of the housing after movement away from the handle.

For some appllcatlons it may be desirable to provide
a more positive stop position for the disc 24 and a
detent 65 and a recess 66 with sloping sides has been

shown in the lower portion of FIG. 4, the detent 65
~ being secured to the plate 20 1n any suitable manner at

67. The detent is positioned to engage the recess 66,

-when the valve disc 24 moves to a position in which the

solid area of the disc between two openings has closed
the opening 12’. A plurality of recesses 66 are pro-
vided, one for each of the openings 26, so that the
detent enters the corresponding recess for each of the
openings. The detent is effective when the water flow.
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has decreased to a minimum and holds the disc in posi-

tion ready for the next operation of the handle or actu-
ator 16, which releases the detent by a movement of
the disc 24.

The adjustment of the relative amounts of the high
volume flow and the low volume flow may be made by
removing the housing for access and changing of the
positions of the stops 48 and 60, and in some cases by
changing the point of connection of the sprocket chain
to the arm 43. This provides a wide range of adjust-
ment, so that the quantity of flow for operation of the
handle 16 with and without the use of the lever 15 may
- be selected, as desired. The provision of the low vol-
ume flow for a large portion of the number of opera-
tions of the valve acts to save water by decreasing the
use of water in excess of that required.

While I have described my invention in connection
with a specific embodiment, various modifications and
arrangements will occur to those skilled in the art. I.do
not, therefore, desire my invention to be limited to the
details shown and described, and I intend by the ap-
pended claims to cover all modifications which fall
within the spirit and scope of my invention.

I clain:

I. A dual capacity flush valve comprising a closed
casing having a water inlet and a water outlet, a valve
member movable from a fully closed position to a fully
open position, means providing a water passage be-
tween said Inlet and said outlet and a water motor
positioned within said passage for rotation by water
passing therethrough, means connecting said motor to
drive said valve member in a predetermined direction,
and actuator for selectively moving said valve member
to a first open position and alternatively to a second
more open position, said actuator upon moving said
valve member to either of said positions effecting the
supplying of water to said motor for driving said valve
member to its closed position whereby movement of
said member to said first position allows a greater vol-
ume of water to flow before closing said valve than that
resulting from the movement of said valve member to
said second position, said actuator comprising a handle
normally effective to move said valve member to said
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second position and separate selectively operatable
manual means for affording movement of said handle
to effect movement of said valve member to said first
position.

2. A dual capamty flush valve as set forth in claim 1,
wherein said handle is movable in the same dlrectlon
for effecting movement of said valve member to both
satd positions, and wherein said manual means includes
a movable stop and a selector element mounted adja-
cent said handle for moving said stop into the path of
movement of said actuator for stopping movement of
sald valve member in said second position.

3. A dual capacity flush valve as set forth in claim 1,
wherein said actuator comprises a handle and means
biasing the handle to its starting position, a first stop for
normally stopping movement of said handle when said
valve member 1s in said second position, a second stop
and means adjacent said handle for moving said second
stop Into position for stopping movement of said handle
when said valve member is in said first position.

4. A dual capacity flush valve as set forth in claim 1,
wherein said actuator is normally effective to move said
valve member to said second open position, a movable
stop for said actuator, and means for interposing said
stop in the path of said actuator to stop movement of
said valve member in said first position.

S. A dual capacity flush valve as set forth in claim 4,
wheremn said actuator includes a handle projecting
from said casing and said stop interposing means in-
cludes a movable element adjacent said handle for
actuation by the operator upon gripping the handle.

6. A dual capacity flush valve as set forth in claim 4,
wherein said actuator includes a handle projecting
from said casing, and selector means adjacent said
handle for actuating said stop interposing means.

7. A dual capacity flush valve as set forth in claim 5,
wherein said handle is pivoted on a fixed axis for move-
ment in a single plane and said movable element of said
interposing means is pivoted on an axis transverse to
that of said handle.

8. A dual capacity flush valve as set forth in claim 7,
wherein said fixed axis is horizontal and said transverse

axis 1s vertical.
* ¥ - R
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